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Use of polymeHsable ^(ketopyiTOlopyrrotes in pofourfHterB 

I 

> 

The present invention relates to the us^ of polymerisable dllcetopyrrolopyrroles In colour 



filters, which can themselves be used 
screens, liquid crystal d[splays, charge 



)r exsmple In elsctrc-optical systems such as TV 
coupled devices, plasma displays or 



electroluminescent displays and the Ilk i. These may be, for example, active (twisted 

nematic) or passive (supertwisted nematlo) ferroelectric displays or light-emitting diodes. 

I 

( 

Accordingly, in one aspect the present nvention relates to colour filters comprising a 
transparent substrate and a layer comt rising from 1 to 75% by weight, preferably from 5 to 
50% by weight, with particular preferen se from 25 to 40% by weight, based on ttie overall 
weight of the layer, of a idiketopyrrolopj[rro|e of the general formula (I) dispersed in a high 
molecular mass organic material; 

t 
I 
I 




Wherein A and B in* 



R4 




of one 



(I). 

another are a group of the formula 




R3 and R4 inddpendently of one anothe 




J0 Xjf 



Of 



em 



are hydrogen, halogen, CrCiealftyl, 



i 
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CrCiflalKoxy, -NR16R17, -CONHRia, -COORig. -SOfeNH-aw, Ci^CiBalkoxycarbonyl, 
Ct-Ciflalkylam(nocart)onyl, -CN, -NOa, trifluoromathyl, CpCTcycloalkyl, 



-C»N-(Ci-CiBalkyl), -d=N 




Rg , Imidazolyi, pyrarolyl, triazolyl, 



pipsrazlnyf. pyrrolyl, oxetsolyl. benzoxazolyl, benzothla^olyl, benzlmldazolyi, 
morphoiinyl, piperfdlnyl or pyrrolWInyl, 

G is -CHr. -CH(CH3)', -C(CH3)fr. -CHaN-. -M=N-. -fr, -SO, -SOa-, -OONH- or 

Ra and Re independently of one another are hydrogen, halogen, Ci-Cqalkyi, c,- 
Cisalkoj^orxCN, 

R7 and Rb Independently of one another e^ie hydrogen, hakigen or CixCeall^i and 
Ra Is hydrogen or CrCsalM> 

Ri and Ra are Independently of each other C^-C^aa|kyl, C^-^CiBalkyi, which Is 
lntem,ipted one or more times by 0 or S, Ce-Ciaaryl, CrCisaralkyI, or a group of 
the fomiula -C(0)ORio. wherein Rio Is Ci-.C,aa|kyl, Ca-Ci«cycloalkyi, CVCi^aryl, or 
C7-Ci^ralkyl, or 
a group of the formula 

-Xg-X3(ll).whsrBin 

X2 is an alkylene. arylene, aralkylene or cydoalkylene spacer containing optionally one or 

more groups -0-, -S-, -NR14-, -CO-, -CONH-, -CONR15-. or -COO- as linking bridge. 

Xa is -OH, -NHa -C(Rii)=CH2, -OO(0)-C(Ria)=CH» -0(0)-C(Ria)sCH2, Ce-OTcycloalkenyl, 

. . -C C «c==CH 

CO CO 

-0C(O)-N-X4-N'C(OV0-X6rO-C(O)-C(Ri2)=CH» ; wherein 
p,i Is hydrogen, or Ci-C4alkyl, or halogen, 
Ria 18 hydrogen. Ci-C4alkyl, or halogen, 
Ria Is hydrogen. CiHC^^Ikyl, or Oe-Ciaaryl. 

Ri4 and Rib are independently of each other hydrogen, C^-Caaikyi, or CB-Ciaar\rt, 

RiBi Ri7. Rib and Ra are independently of each other hydrogen, Ci-Ciaalkyl. Cei-Ciaar^. or 

C7-Ciaaralkyl, 

Ri9 IsCrCiaalkyI, Ce-Ctearyl, or C7^C,saryl, and 
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X4 and Xb are Independently of each other an alkylene, arylene, aralKyiens or cydoalKylene 
spacer, 

Rai R4» Re. Rbi R7. and Rb can also be a group of formula 

-XrXyXa (III), wherein 
Xi Is a single bond, -0-. "S', -NH-» -CONH-, -COO-, -SQa-NH-, or ^OrO-, and 
X2 and X3 are as defined above, 

wjth the proviso that at least one, preferably two. of the groups of the formula (II) or (III) is 
present per molecule. 



Xi Is preferably a single bond, -0-, -S-, -NH-. -CONH-. or -SOrNH-. 

X2 Is preferably an alkylene spacer containing optionally one or more, In particular one or two 
groups. -0-. -S-, -NRi4-, -CO-, -CONH-. -CONRis-. or -COO- as linking bridge. The number 
of oarbon atoms of the alkylene spacer is preferably greater than 4. more preferred greater 
flian 6 and most preferred in the range of a to 1 e. 

Xa is preferably -OH, -NH2, -OC(O).0(Ria)=50Ha. -C(0)-C(R«)=CH2. or 
.0C(0)-N-XrN-C(O)-0^-O<;(0)-0(Bia)p=CH2: wherein Ria is hydrogen, or methyl, and X4 
and Xs are as defined above. 



Preferably the diketopyrrolopyrroles have the general formula 




wherein and Ra are |ndeper«aently of each other a group of the formula 

-Xa-X3 (II), wherein 

Xa is an alkylene, arylene, arallcylBne or cycloaikylene spacer containing optionally one or 
more groups --0-, -S-, -NR14-, -CO-, -C0NH-, -CONRts', or -COO- as linking bridge, 
Xa is OH. NH2, -C(Rii)=CH2, 'OC(0)^(Ri2)sCH2, -C(0)-C(Ri2)=CH2, or 
-OC(0)-N-X4-N-C(0)-O^X5-OrC(0)-C(Ri8)sCHa ; wherein 
R11 is hydrogen, or methyl, 
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Ri2 IS hydrogen, or methyl, 

FIi4 and Ris are Independently of each other hydrogen. CrCaalkyl, or Ca-Cwaryl, and X4 and 
Xs are as defined ahove; 

Ra and R4 independently of one another are Ci-Ciealkyl, Ci-Ciaalkoxy, -NRiaRi?. -CONHRie, 
^C00Bi9, -SOaNH'Rao, CrCiealkoxycartoonyl, Ci-Ci8alkylaminocarl3onyl, wherein Rie. R171 
R18, Ria and R^o are CrCiaalkyI, wherein 

diketopyrrolopyrroles are rnore preferred, wherein H\ and Ra are independently of each Ofther 
a radical of the formula 

-)^-Xa. wherein 

Xz is Ci-CiBallq(IenB and 

Xa la -NHa, -OH, -CH=CHa, -C(CHa)«CHa, "OOOCHsCHa or -0C0-C(CH9)«0Ha,. 
.Cp-Ci-IsCHa or -C0-C(CH3)i^CH2 and/or 

wherein Ra and R4 4re independently of each other Ci-Ciaalkylmarcapto, Ct-Ciaalkoxy, or 
-NjRieRiT, wherein one of the groups Rte and R^r is hydrogen ond the other Is Ci-C,Baikyl or 
both groups Rie and Brr are independently of each other Ci-Cia^lkyl; or 
of the general fbrmula 




in which Rfii and Raa are independently of one another liydrogen. CrCwalkyl, Ci-Cifialkyl 
which Is Intenrupted one or more times by o pr S, CT-Cia^ralkyl or a group of the fonnula 

— lo-Rg ' 

in which Rs Is Ci-C,BaiKyl. 

i=i2a and Ra4 independently of one another are a group of formula 

-XrXs-Xg, wherein 

X^ is a single bond, -0-. -S-, -NH-, -CONH-. -COO, -SOg^NH-, or-SOirO-. 
Xa is an aikytene, aryiene, aralMene or cyclo£(lkylene spacer containing optjonaily one or 
more groups -0-. -S-, -NR14-. -CO-, -CONH-, -CONRib-. or -COO- as Unking bridge. 
Xa is 'OH. -NHa, -C(Ri,)=CHa. -0C(0)^(Ri2)-CHa, -C(0)-C(Rip)sOH2, or 
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-OC(0)-N-X4-N-C{0)-OXs-0-C(0)-C(R,a)aCH8 ; wherein 
Rn Is hydrogen, or methyl, 
Ri2 rs hydrogen, or methyl, 

Ri4 and Ri5 are independently of each other hydrogen, Ci-Cealkyl, or Ce-Ciaaryl, and 

and Xs are independently of each other an an alkylene, arylene, aralKylene or 
oycjoalkylene spacer, wherein 

a diketopyrrolopyrrole Is more prefered. wherein Raa and Ra4 Independently of one another 
are a group of fonnula 

-XrX2-XB. wherein 

Xi \s ^S-. -SO2NH- or -NH-. 

Xz Is a Ci-CiBalkylene group, and 

Xb Is -oh. -NHa, ■CH='CH2. -0(0H3)-0Ha. -OCO-CH==CHa or-OCO-C(CH8)=!CH8, 
•OO'CHsCHs. or-00.0(CH3)«CH2. and/or 

dlketopyrrolopyn^les, wherein Rai and Raa Independently of one another are hydrogen, or 
CrCiasdkyl. 

In contrast to conventional pigments the diketopynrolopyrrolss of formula I do not tend to 
aggregate and, hence, show very good dlspereitiillty. Color filters prepared by using the 
diketopyrrolopyrroles of fbnnula I have high transparence and pure hue. in addition, they 
facilitate adiustment of color points and enable a large choice of shades. 

The pigments will generally be ueed in the manufaoture of colour filters as a dispersion In an 
organic solvent or water. There are several waye to manufacture these colour filters, which 
follow two malnstrearns: 

• CKrect patterning during applying; 

• l*atternlng after applying the pigment. 

Direct patterning can be obtained by several printing techniques, such as impact (off'set, 
flexography, stamping, letterpress etc.) as well as non-impact (fnlc]et techniques). 
Other direct patterning techniques are based on lamination processes, electronic discharging 
processes like electro-deposition and some special colour proofing methods, like the so- 
called Chromalln"* process (DuPont). 

For impact printing techniques, the pigment may bo dispersed In water or organic solvents hy 
standard de-agglomeratlon methods (Skandex. DynomlH. Dlspennat and the like) in the 
presence of a dispersant and a polymeric binder to produce an ink. Any dispersion technique 
known In the field, Including the choice of solvent, dispersant and binder, can be used. The 
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type of ink and its viscosity depend on the application technique and are well-toiown to tlie 
skilled artisan. Most usual binders, to which the invention is of course not limited, are 
(meth)acrylates, epoxles. PVA, polyimids, NovolaK systems and the l|Ke as well as 
combinations of these polymers. 

The ink dispersion then can be printed on all kind of standard printing machines. Curing of 
the binder system is preferably achieved by a heating process. The three colours can be 
applied at once or in different printing steps w]th intennediate drying and/or curing steps, for 
example one colour at the time in three printing steps. 

inks for use in Ink Jet, for sample plezo or bubble Jet, can be prepared likewise. They 
generally contain a pigment dispersed in water and/or ona or a mixture of many hydn^hlllc 
organic solyents in combination with a dispersant and a binder. 

For ink Jet printing a atandard lnl< jet printer oan be used or a dedicated printer can be built in 
order to optimize for exanfipje the printing speed etc. 

For l^inatton technifliu^s. like thermal transfer and the like, a web system has to be nnade: 
The pigment is ffispersed in a solvent or water with dispersant and binder and coated on a 
foil and dried, The plgment/blnder system can be pattemwise or unifonrily transferred to a 
ooiour filter substrate with the help of energy (UV, IR, heat, pressure etc.). Depending on the 
technique used, the colourant for example may be transferred alone (dye diffusion or 
sublimation transfer), or the colourant dispersion nmy be entirely transfened Including the 
binder (wax transfer). 

For electrodeposition, the pigment has to be dispersed In water together with an ionized 
polymer. By means of an eleotrioal current, the ionized polymer Is deionjzed at the anode or 
the cathode and, being insoluble then, deposited together with the pigments, This can be 
done on. patterned or pattemwise shielded, by a photoresist, (transparent) photo-conductors 
like ITO etc. 

The Chromalin™ process makes ;Uee of a photosensitive material, deposited on a oojour filter 
substrate. TTie material becomes tacky upon UV exposure. The so called 'toner*, comprising 
a mixture or compound of pigment and polymer, Is distributed on the substrate and sticks on 
the tacky parts. This process has to be done three to four times for RiQ.B and eventually 
blaok. 

Patterning after applying is a method based mostly on the known photoresist technology, 
wherein the pigment is dispersed in the photoresist composition. Other methods are indirect 
patterning with the help pf a separate photoresist or lamination techniques. 
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The pigment may be dispersed into photoresists by any standard method such as described 
above for the printing processes. The binder systems may also be identical. Further suitable 
compositions are described for example In EP 65471 1, WO 90/45756 or WO 98/4S7S7. 
Photoresists comprise a photolnitlaior and a poiy-cmsslinkable monomer (negative tadioal 
polymerization), a material to crosslink the polymers Itself (for example a photoacid genaraior 
or the like) or a materiatto chemically change the solubility of the polymer in certain 
developing media. This process, however, can also be done with heat (for example using 
thennal anays or an NIR beam) Instead of UV. In the case of some polymers which undergo 
Chemical changes during heating processes, resulting in changes of solubility in the 
mentioned developing media. A photolniflator is then not needed. 
The photosensitive or heat sensible material Is coated on a colour filter substrate, dried and 
UV(or heat) Irradiated, sometimes again baked (photoacid generators) and developed with a 
developing medium (nf<ostly a base). In this last step only the non^exposed (negative 
systems) or only the exposed (positive systems) parts are washed away, giving the wanted 
pattern. This operation has to be repeated for aH the colours used. 
Photosensitive lamination technkiues are using the same principle, the only difference being 
the coating technique. A photosensitive system IS applied as described above, however on a 
web instead of a colour filter substrate. The foil Is placed on the colour filter substrata and the 
photosensitiv© layer is transfsnred with the help of heat and/or pressure. 
Indirect processes, with the above mentioned polymeric binders without a photosensitive 
component, make use of an extra photoresist, coated on top of the pigmented resist During 
the patterning of the photoresist, the pigmented resist is patterned as well. The photoresist 
has to be removed afterwards. 

IVlore details about the manufacture of colourfilters can be (bund in isxl books, reviews and 
other scientific articles. The skilled artisan will associate the instant Invention with the use of 
any such known technique as well. 

For example, which is of course in no way limitative, sutistanliaily oolouriess methacryllc 
resins are commonly used in colour filters, examples thereof which are known to the skilled 
artisan being copolymers of aromatic methacrylates with methactylic acid of M„ from 30*000 
to eo'OOO. Such resins are highly appropriated to make films by apin-coallng. 
The colour filters of the Invention contain the pigment compositions of the invention 
judiciously in a concentration of from l to 75% by weight, preferably from 5 to 50% by weight, 
with particular preference from 26 to 40% by weight, based on the overall weight of the 
pigmented layer. 

The invention therefore likewise provides a colour filter comprising a transparent substrate 
and a layer comprising from 1 to 75% by weight, preferably from 5 to 60% by wejght. with 
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particular preference frcm 25 to 40% tiy weight, b^ed on the overall weight of the layer, of a 
pigment composition of the invention or the individual components of said composition 
dispersed In a high molecular mass organic maten'al. The substrate is preferably essentially 
colourless (T > 95% all over the visible range from 400 to 700 nm). 
The instant printing Inks or photoresists for making colour filters contain the pigment 
compositions of the invention judiciously in a concentration of from 0,01 to 40% by weight, 
preferably from 1 to 26% by weight, with particular preference from 5 to 10% by weight, 
based on the overall weight of tha printing inK or photoresist. 

The invention therefore likewise provides a composition for making cotour filters comprising 
from 0.01 to 40% by weight, preferably from 1 to 25% by weight, with particular preference 
from 5 to 10% by weight, based on the overall weight of the composittoni of a pigment 
composition of the invention dj^rsed therein. 

This pigment composition also may additionally contain other colorants of differertt dtructgre. 
The additional componenie will shift the mixture's speotmm hypsoohromlcaily or batho- 
ciiromlcaiiy depending on their own hue. The skilled artisan v^ll appreciate by himself which 
ootorants can additionally be used, and In which amounts, depending on the desired colour. 
In certain cases, it is advantageous to use the Inventive compositions in mixture or in 
combinaUon with other additives such as vyeiting agents, surfactants, defoamers, 
antknddants, UV absorbers, light stabilizers, plastisizere. or general texture improving agents 
and so forth. Generally such additives can be used in 0, concentration from about 0.1 to 35 
percent, preferably from about 0,2 to 15 % and most preferably from about 0.6 to 8 %, by 
weight based on the total weight of (a), (b) and (c). 

Suitable surfactants include anionic surfacianis such as aikylbenzene- oraikylnaphthalene- 
sulfonates, alkyisulfosucclnates or naphthalene fomnaldehyde sulfonates; catfonjc surfactants 
including, for example, quaternary salts such as benzyl tributyi ammonium chloride; or 
nonionic or amphoteric surfactants such as polyoxyethylene surfactants and alkyN or 
amldopropyl betaines. respectively. 

Suitable texture improving agents are. for example, fatty acids such as stearic acid or 
behenic acid, and fatty amines such as laurylamine and stearyiamine. In addition, fatty 
alcohols or ethoxylated fatty alcohols, polyols such as aliphatic 1 .a^ilols or epoxidized soy 
bean oil, waxes, resin acids and resin acid salts may be used for this purpose. 
Suitable UV stabilizers are, for example, the known banzotrlazole derivatives (see, for 
example, U&B1 -6,1 84,376, column 20, line 48 to column 21 . line 1 6) and 2-(2- 
hydroxyphenyi)-l.3,5-triazlnes (see, for example, US-B1 '6.1 84,375, column 22, line 41 to 65) 
known under the trade name TINUVIN® or C|BA<^ Fast H Uquid an aryl sulfonated 
banzotriazol, Ixith being f^oduots of CIBA Specialty Chemicals Corporation. 
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The term "halogen" is generally Iodine, fluorine, bromine or chlorine, preferably bromine or 
chlorine. 

Ct-C4alkyl group is methyl, ethyl, n-propyl. Isopropyl. n-butyl, sec-butyl, Isobutyl ortert-butyl; 
Ci-C^alkyl Is, for example, methyl, ethyl, n-prapyl, fsopropyl, n-butyl, sec-butyl. Isobutyl, tart- 
butyl, n-amyl. tert-amyl or hexyl; 

CrCjBalkyI ia. for example, methyl, ethyl, n-propyi. isopropyl, n-butyl, seo^butyl, Isobutyl, tert- 
bulyl. n-amyl, tert-^myl. hexyl, heptyi, octy], 2-ethylbexyl, nonyl. dccyl, dodecyl, tetradecyi, 
haxadecyj or octadacyl. 

The term '^Ikytens" means in BBneral linear or bmnchecj OrCiaallcylene, wherein examples 
of prefered linear representatives are fbr example -(0Ha)4-. •'{C»2>r, -(CH2)6-, -(CHz)?-. 
-(CHfe)«-, -(CHs^.-COHsJiff.. -<CH«),r. ■"(CH«),rr(CH8)i8-, -(CHa),4-, ■(CH^)is-. -(CHa)iB-. 
-(CHa)ir, -(CHa)i6-. preferably C4^Balkyiene such as -iChsd^-, -(CH8)s-. -iCHikr, <0H2h-> 
-(CHa>«r. -(CHa)(ri-(CHa),o", -(CHa)ir, or-(CHa)ir. 

The "alkoxy group" in C,-CieaW<o)cy or In Ci-CiBaltoxyoarbQnyl can be linear or branched and 
Is fbr example methoxy, ethoxy, n-propoxy, isopropoxy. butyloxy, hexytoxy. decyloxy, 
dodecyloxy, hexadeoyloxy or octadepyloxy, preferably Ci^Caalkoxy such as methoxy, ethoxy, 
n-pmpoxy, Isopropoxy, butylojqr, hexyloxy, or octyh»v. 

CfCiaalkylmarcapto la. for example, methylmercapto, ethylmeroapto, propylmercapto, 
butylmercapto, octyimercapto. deoylmercapto, hexadecylmercapto or octadeoylmercapto, 

Ci-Cipalkylamlno is. both alope and In Ci-Ciealky|amlnocarbonyi, for example methylamino, 
ethylamlno. propyjamino, hexylamino, deoylamino, hexadacyiamino or octadecylamino, 
preferably d-Cealkylamino such as methylamino, ethylamlno. propylamino or hexylamino. 

C6-Ciocycloalkyl Is preferably Cs-CycycloalkyI, such as. for example, oyoiopentyl or 
(^olohexyl. especially cyclohejqrl. 

Ce-CTcyoloalkenyl is mono- or Wcycllc cycloalkenyl, for example oyclopentenyl. cyctohexenyl 
or norbomenyl. 



I 
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'Ca-Cisaiyl" Is typically phenyl, l-naphthyl, 2-.naphthyl, 4-blphenyl, which may be 
unsubstltuted or substituted by, for example, one or more C-t-C^k^ groups, Ci-C4a)Koxy 
groups, or halogen atoms. 

"CT-OiaaralkyI" Is typically benzyl, 2-ben2yl-2-propyl, p-phenyl-ethyl, a.ot-djmethylbenzyl, 
oi-phenyMDUtyl, or coiMimethyl-cQ-phsnyl-butyf. In which both the aliphatic hydrocarbon 
group and aromatic hydrocarbon group may be unsubstituted or siibstltuted substituted by, 
for example, one or more Ci-C4alkyl groups, CrC4alk<»(y groups, or halogen atoms. 

The term "yicylenB (spacer)" Is typically Ci-Caoa(ky|ene, preferably Ct-CiBallcylene, and 
embraces the linear as well as the branched representatives and can be, for example, -CHir 
and CrCgoalKylene, such as -(CHaJr, -CH(Me)-, '(CH^, -CHrChKMe)-, -C(Me)8-. -(OHjd^-. 
■iCHeisr, "(CHa)e-, ■(CH2)ri-(CHa)(P, -{CHa)e-, -(CH2)io-. -iCHihr. <C»^vr. -(CHa)i3-. 
•<CH2>i4-. -(CHa)i5-. -(CHa)tfl-, -(CH?)i7-, -(Ch^ar. -(CHa)iB-. -(CH2)8o , -(OHJar. -(CHa>ar. 
-(CHate-, '(CHa)24-, -(CHa)as-."(0Hi!)a8«, -(CHaW-. "(ChWaa-. -(CHaJas-. -(CHaJao-, preferably 
-CHr. -(CH8)a-. -(CHa)a-, •iCHd'T. <CH^, -(CHaW. -(CHa)r. -(CHa>B-. -(CHa)B-, -(CH2)io-, 
-(CHa)ir. -(CHa)ia-. -(CHfi)ir. -<CH2)i4-. ■<CHa>i6-, -(CHa)ifl-. •<CHe)xr, KCHa)ifl-, and also 
-CH(CrC8oall<ylene)-. The '^ikylene spaoef can optionally comprise one or rrwre, In 
particular one or two groups selected from "0-, S-, -NRi4-, -CO-, -CONH-, -CONRiV, or- 
COO- as llnKing group. Cf Csoalkyl^ne can, for example, be intenupted several times by -0-, 
-S-. -NH- or-C(0)NH-. such as -(OHaJyCHOHg)'. -(CHa)a-0-{CH2)2-, -(CHs)a-8-(0Ha)a-. - 
CH2-CH-CHs-0-(CH2)p-CH3. wherein p Is an integer from 1 to 10; or-CHX,aCHir(Xi4)n-OH, 
wherein X13 is Ci-Caall<yl, is an alkylene a;dde monomer, preferably etl^he oxide or 
propylene oxide, or alKylene amino monomer, preferably amino ethylene or amino prxspylene. 
and n Is an integer from 1 to 10. preferably ito 5: or -(CH2)2-NH-(CH2)a- or 
-(CM2)2-C(0)NH-(CHs!)a-. , 

"Aryiene (spacer)" Is an unsubstituted or substituted carbooyllc or heterocyclic arylene group, 
preferably containing 6 to 14 carbon atoms, typically phenyiene, naphthylsne, 
anthracenylene, anthraqulnonylene, pyrldlnylene, quinoilnylene, prefbrably agroup 



wherein Xi^ is a single bond In ortho^, meta- orparappo^on, or -o-, -S-, -NRi4<-, "€0-, - 
CONH-, -CONRis-. or -COO- In ortho-, nPieta- or para»poslt|on: para-phenylene and para- 
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phenyienoxy are preferred. 



"ArdlKylsnd (spaceiO" is unsubstituted or suPstltuted carpooyllo or heterocyclic amikyiene 
group, preferably containing 6 to 1 4 carbon atoms, preferably a group — 

wherftln Is a .sinolR i^nd In orthft-. nieta- or pera-posWon. or -0-, -8-, -NRun -CO-, 
-CONH', -CONRtB-» or ~000- fn ortho-, meta- or para-positlon. and Xta Is alkylene, or a 

— 

group \s^v V • is alMene In ortho-, meta- or para-posH|on and 

Xii [8 a single bond. -O-, -S-, -NR14-, -CO-, -OONH", -OONRis-, or-COO-. 

'X^loail<ylOTe (spacer)" is an unsubstltMted or substituted oarbooylic or lieteroc^clip 
cycloaikylene group, preferably oontaining 6 to 14 carbon atoms, typically cyolohexyiens, 



pre^rabiyagroiip 




wherein Xti Is a single bond in 2-, 3- or 4-posit|on, or -O, -NR14-, -co, -CONH-, 
-CONR1S-. or-COO- in 2-, 3- or 4-positlon; 4-oyclohexylene and 4-cyc|ohexy|enoxyaro 
preferred. 



The dlketopyn^lopyrroles of the general fomiufa IV and V are new. Thus, another aspect of 

the present invention is directed to new dfKetopyrrolopyrroles. 

These ars at the one hand dii<etopyrrofopyrroles of the general formMla 




wherein Ri, Rs, Ra and B4 are as defined above, preferably 

diketopynx>lopyn^oles, wherein Ri and Rg ara Independently of each other a radical of the 
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formula 

-Xa-)^. wherein 

X2 is Oj'Ctaalkylene ancj 

X3 is "NHa. -OH, -CH=cHa, -C(CH3)sCH8, -OCO-CH^CHa or -000-C(CHa)aCHj5, 
-C0-CH=CH2 or -C0-C(iCH9)=CHa and/or 

wherein l=la and H4 are independently of each other Ci-CiaalkylmercaptD. Ct'Oiaalkoxy. or 
-NRieRi7, wherein one df the groyps Rta end Bi? Is hydrogen and the other (s CrCtaajkyi or 
both groups Rie and R17 are independently of each other Ci-Ct6alkyl: and on the other hand 
dlKetopyrrolopyrroles of ^the general formula 




In which Rai, R221 Ras artd R24 ^re as defined above, preferably 
dlketopyrrolopynol^, wherein Rsa and Re4 independently of one another are a groMp of 
formula 

-x^-Xa-Xa, wherein 

X, is .:8-, -SQaNH-.or-NH-, 

X« is a CfCtQalKylene gioup, and 

Xa Is -OH, -NHa, -CHsCHa, -C(CH3)=CHa, -0CO-CH«CHa. -OCO-C(CH3)«CH2» -CO-CH^CHg, 
or-CO-C(CH3)=CHa, and/or 

dllcetopynolopynroles, vi^rein Rai and Bga independently of one another are hydrogen, or 
Ci-Ciaallcyl. 

Preferabfy Ri Is R2, R3 is 1^ in fomwla IV and R21 Is P22, Ras Is Rg4 In formula V. In addition, 
the sum of the number of carbon atoms of Ri and Rs (as well as R2 and R4) and R21 and R23 
(as well as Raa and Ra4) is preferably 12 ± 6, rrost pni»fened 12 ± 4. 



Particularly preferred are dlketopyrro|opym)ies of the 
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(IVa), 



wherein Ra and R4 are preferaDly identioa) and are Ci-Otaalkyl, CrC^alkoxy, -NRieRir, 
-CONHHia, or -SOaNH-Raoi wherein Rieand R^j are Independently of each other both Cr 
Ci6all<yi or one of the groups Rt$and Rtris hydrogen and the other is Ci<CisalKyli Ri8> Rib 
and Pa are C^-Ciaajltyl, and Rib Is Oi-Cisalkyi; 

is a group -<Xg2)na-X8a-, wherein n2 la 0 or 1. Xaa fs -CONH-, "CONRis-. or-COO-, Xgs (s 
an alkylene having 2 to 16 carbon atoms, preferably -(Cl-fsjns-. wherein n3 js 2 to 16, and 
Xa is -OH. "NHs. ^C(Rii)pCHg, •«C(0)-C(Ria)aCHa, -OC(0)-C(R,B)sCH2or 
-OC(0)-N-X4-N-C(0)-0-X5-OC(0)-C(R,a)=CHa I Wherein 
R,i is hydrogen, or methyl, 
R18 is hydrogen, or methyl, 

and X4 and Xg are as defined above; preferably X4 is p-phenylene, 4,4'-dlphenylene, 1,4- 
cyolohexylene. or H^H^nr, wherein n4 is 3 to 6, and diketopyrrolopyn^les of the fbmiula 




In which Rei and Ra2ar^ independently of one another hydrogen, Ci-Ci6all<yl. C,-Cieall<yl 
which is internjpted one! or more times by O or S, CrCi2arall<yl or a group of the fonnula 
o 
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in which Rs is C^-Ciaallcyl, 

R23 and lodepencientiy of one another are a group of formula 

-Xi-)^)^, wherein 

is -0-, -S-, -NH-, or -SOa-NH", 
X2 is an is an ali<yiene having 2 to 16 oailson atoms, preferably HOHzina', wherein ns is 2 to 
16, 

X3 is OH. -NH2, -C(Rii)=CH2 , -0(O)-0(Ri2)«CH2. -OC(0)-C(Rig)^HaOr 
C{O)-N-X4-NrC(O)-0"XsHO-C(0)-C(Rifi);=CH2 : whawin 
Rn is hydrogen, or metiiyl, 
R12 is hydrogen, or methyl, 

and X4 and Xs are as defined above; preferably X4 Is ppphenylene, 4,4'-dlphenylene, 1 ,4- 
cyciohe}cylene, or-(CHa)n4-, wherein n4 is 3 to 6. 



particularly preferred are the following compounds; 




n = 4to 6 or 8 to 16, in particular 12; 

n a 8 to 16. In particular 12; 




n 8 to 1 6, In particular 1 2; or n IS 8 to 1 6, in particular 1 2. 




1S 

The dfl<etopyrrolopyrro[es are Known of can be praparad according to known procedures. 
see for example: EP-A-61426, EP-Af9491 1 , W099/543a2, WOOO/1 41 26, EP<<A-7B7 730 and 
EP-.A-787 730. 

Besides the use diketopyrrolopyrroles for preparing color fitters tiie dlfcetopyrrolopyrroles 
(DPPs) )V or V oan also be used for the preparation of pofymers. 

The polymerisation of the inventive DPPs IV or V is usually carried out in a manner known 
per se, if desired in the presence of a suitaisle. preferably customary, comonomer carrying 
e.g. at least one carbon-carbon double bond or of a polymer carrying pplyreactive groups. 

In a prefen^ embodiment of this inventioni coloured (co-)polymer3 can be prepared txy pot^ 
re£K;tfng a mixture con^tlng of novel DPP monomers and other customary and suitable co- 
polymsrieable monomers in liquid phase such as in a melt, aolutlonr suspension and emul- 
sion. 

Suitable copoiymertsabre monomers to be mentioned are, for example, the group of the acr^ 
lates, methaorytates and other customary vinylic monoHiers such ae atyrene and Its customax 
ry monomer derivatives or a"N-<v|nylpyrK>lldone. Particularly preferred aciyiatea are mono- 
functional acrylates such as butanedtolntonoaoryjate, 2^hyclra)(yethylaory|ate, butyiacrylaiB, 
2-ethylhe)<ylacrylate, phenoxyethylaciyiate, tatrahydrofurfurylaorylafe, polyproi^ena glycol 
monoaorylate, bifunotional aorylates such as 1,6-hexanedioldlacrylats, tripropylene glycol di- 
acrylate, polyethylene glycol(2Q0) diacrylate and polyethylene glyco[(400) diaciylate, ethoxy- 
lated and propoxylatsd neopentyl glycol diacrylate, polyfunctionaj aotylates such as trimethyl- 
olpropanetriacrylate, pentaerythritoltriacryiaie. ethoxylated or propoxylated tnmethyloipro- 
panetrlacrylate, propoxylated glycerol triacrylate, tri8(?-hydroxyethyl) Isocyanurate triacrylate 
as well as their mixtures with one another. Such compounds are sufficiently known from, 
inter alia, "Strahlenhartung", Curt R.Vincentzu Verlag, Hannover, p. 83 to B2 (1996). 

These novel DPP polymers are usually prepared by commonly known methods, e,g. either 
by a polyreaotion, I.e. by polymerisation (thenrial or photochemical), polycondensatlon or 
polyaddition. or by a polymerv-analogous reaction, l.e, by reacting the novel PPP compounds 
containing suitable reactive groups with polymers already obtained which in turn contain 
reactive groups (grafting). Photochemical polymerisation te preferred, especially if Q is an 
aorylio or methaorylio radical. 
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It Is, thuSi possfi7l9 to pt&pare s.g. vinyl polymers, al^l polymers, vinyl ester polymersi 
vinylami'de polymers, vinyl acetate polymers or vinyl ketone polymers from DPP monomers, 
the reactive groups of which oontain 0=0 bonds; polyaldehydes, polyisocyanates. 
polyepoxides, polyethers, polyacetones or polylaotams from monofundtlonal DPP monomers, 
the reactive groups of which contain hetero atoms; and from biftjnctional DPP monomers, the 
reactive groups of which contain hetero atoms, via poiycondensation. polyesters, 
polyamides, polyimidesior polycart>onates and. vja poly^dditlon, polyepoxides, polyurethanes 
or polyimides, the polymerisation being, for example, a radical, oafionio or anionic 
polymerisation, coordination polymerisation or group transfer polymerisation. 

PPP monomers MW^ich contain amino and hydroxy groups can also be reacted wiffi an 
poiyisooyanate to prepaire a monomeric or pc^merfo Isooyanata, which can be reacted with 
one or more hydroxy-functlonai aorylates or (meth)aciylates) to obtain DPP compounds 
having groups -0C(0)-|(J-X4-N-C(0)O<Xs-0-C(0)-0(R1^);=!CH^ 

Examples of polyisooyanates are aliphatio dilsocyanates, such as trimethyfene dllsocyanate, 
tetramelhj^ene dHsooya^ate, hexamethylena dilsocyanate, pentamethylene diisoc^ata, 
1,2-dipropyiene diisocyfuiata, 2A4- or 2,2,4^trimethylhexamethy|ene dilsocyanate, and 
aromatic pojyisocyanates, such as m-phenylsns dilsocyanate, pishenylene dilsocyanate, 
4,4''>dlphenyl dilsocyanate, 1 ,5-naphthalene disooyapate, 4i4'-diphenylmethane 
diisocy£(nate, 2,4- or 2,6-toly|ene dilsocyanate. 4,4''-toluldine dilsocyanate and 4.4'-diphenyl 
ether dilsocyanate, and alicyclic dilsocyanates, such as 1,3- or 1 ,4-cyclohexane 
dilsocyanate, jsophorone dilsocyanate and 4.4'-m6thylenebis(cyc|ohexyi isooyanate). 

Examples of hydroxy-fuhctional (meth)acry|ates are 2''hydroxyelhyl(meth)acrylata, 2- 
hydroxypropyl(meth)aciiylate, 2- or 4-hydroxybutyl(meth)acrylatB. pentandlol 
mono(meth)acrylate, trimethylolpropane di(msth)acry|ate, and pentaerythritoi 
trKmeth)acrylate. 

T^qpioal examples of the; preparation of DPP polymers, starting from the novel DPP mono- 
mers IV and V, are (a) the polymerisation fbrfiis preparation of DPP po|yaory|ates or poly« 
meihaoryiates by radical thenrnal polymerlsa^on of DPP acrytates or DPP methacrylates, i.e, 
DPPs of formula IV or V containing an acrylic or methaorylio gmup, or the radical 
photopolymerisaflon of DPP acrylates or DPP methacrylates. (b) me poiycondensation for 
the preparation of DPP-rContainlng polyesters from DPPs of fomnula IV or V containing a 
hydroxy group, or ttie preparation of DPP polycarbonates from DPP diols and phosgene, (o) 
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the polyadditlon for the preparation of Dpp polyurethanes from DPp diols and difsopyanates, 
and also (d) the polymef^apalogous reaction. e,g. the reaction of a DPP alcohol with a 
polymer prepared from styrene and maleto aold anhydride, which thus contains anhydride 
groups, to a polymer containing DPP mono- or diester groups. 

Where required, the noVei ppp polymers also contain additives, sqch as light stabllisere, 
antioxidants and UV absorbers, which may be added during or after the actual polymerisa- 
tion, e,g. also during the processing of the polymers (extnjslon), These additives can them- 
selves eiso contain polyreactive groups and can in this case be copolymerlsed togettter with 
the DPP monomers jV or V. 

The actual preparation of polymers [s known from the state of the art (described. Inter alia, in 
Houben-Weyl "Methodeh der Organlschen ChemIe". "Makromolekulara Stoffe", Vol. 620, 
parts 1-3 (1986,1987)), 

If the DPPs of ftonnula IV or V contain -CHsOHa-, acrylate or methaciyiate groups, the 
polymerisation can be carried out e.g. photochemically, one of the oustomaiy photolnitiators 
(see e,g. •tJhsmistry & Technology of UV & EB Formulations fbr Coatings, Inks and Paints, 
Vol. 3: PhoioinlHatons for Free Radical and Canonic Polymerization' 1991, p. 1115-325) 
usually being added to the reaction mixture fn an amount In the range from ^ica||y 0,5 to 5 
% by weight. t>ased on the sum of all monomers used. 

Another preferred embodiment of this Invention thus relates to polymora based on the <^etor 
pyrrolopyrroles IV or V, which are obtainable by polyreacting a mixture eonsfsling of 

(A) from 0.5 to So, preferably from 1 to 10 % by weight, bassd on the sum of the 
components (A) and ^B), of a dlketopyrrolopyrrole IV or V. and 

(B) from 99.6 to 80, preferably from 9S to 90 % by weight, based on the sum of the compo- 
nents (A) and (B), of a monomer which Is oopolymerlsabie with the diketopyrroiopyrroles 
IV and V, 

the sums of (A) and (B) making up 100 % by weight. 

Another embodiment of 4hls Invention relates to the use of the novel mixture for the prepara- 
tion of polymers. 

In another of its aspects', this invemion relates to the use of polymers prepared according to 
this invention for QQlouring high molecular weight organic materials, for fbrmMlatlons of deco- 
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rative cosmetics, for the production of inks, printing inkSp paint systemsr in particular sutomo- 
tive facqwars and p^oto8ensit^ve coatings, photor and electroconducting polymers, fluore- 
scent t}righteners, photocell aggregates, coloured photoresists and dfspersion paints. 

The DPP polymers prepared according to this Invention are particularly suitable for colouring 
high molecular weight organic materials, such as t}iopoiymer^, plastic materials, Including 
fibres, glasses, ceramic prodycts, for formulations of decorative cosmetics, for the prepara- 
tion of inks, pnnting inks, paint systems, in particular automotive lacquers and photossnsitlve 
coatings, photon and eiectroconducting polymers, fluorescent brighteners, photocell aggre- 
gg^tes, coloured photoresists and dispersion paints, and the diketopyniolopynx)les of this In*- 
ventlon can also be used in the biomedical field, for example for the preparation of diagnostic 
agents, and In the fields of impact and nop impect printing and photo/repro in general 

Illustrative examples of eurtabie high molecular weight organic materials which can be co- 
loured with the novel DPP polymers, are vinyl polymers, suoh as polystyrene, poly-c(-methyI- 
slyrene, poly-p-methyistyrenB. poiy^p-hydroxyatyrene, poly-p-hydroxypheny|styrene. polyme- 
thyl methacrylate and polyacrylamide as well as the corresponding methacrylic compounds, 
polymethylmaieate, polyacrylonitrlle, polymethacryionilriie, polyvinyl chloride, polyvinyl 
fluoride, polyvlnylidene chloride, poiyvinylidene fluoride, polyvinyl acetate, polymethyl vinyl 
ether and polybutyl vinyl ether; polymers derived from maieinimlde and/or maieic anhydride, 
such as copolymers of malelo anhydride with styrene; polyvinyl pyrrolidone; ABS; ASA; poly- 
amides; polyimides; polyamidimldes; polysulfones; polyether sulfones; polyphenyiene oxides; 
polyurethane; poiyureae; polycarbonates; polyarylenes; polyaryienesulfides; polyepoxides: 
polyolefins, such as polyethylene and polypropylene; polyalkadlenes; blopolymers and their 
derivatives, suoh as cellulose, cellulose ethers and cellulose esters, suoh ethylcellulase, 
nitrocfillutose, cellulose acetate and cellulose butyrate, starch, chitini chitosan, gelatin, zein; 
natural resins; synthetic resins, such as aikyd resins, acrylic resins, phenolic resins, epoxy 
resins, aminoformaldehyde resins, such as urea/formaldehyde resins and melamine/fomnal- 
dehyde resins; rubber; casein; silicone ^nd silicone resins; caoutchouc, chlorinated rubber; 
and aiso polymers which are used, for example, as binders in paint syatems,*8uch as novo^ 
taKs derived from Ci-<Coaldehydes, suoh as fonnaldehyde and aoetaldehyde and a bfnuclear 
or mononucleari preferably mononuclear, phenol v^ich, if desired, is substituted by one or 
two Ct^CsSlkyl groups, one or two halogen atoms or a phenyl ring, suoh as o-, m- or p*cresol, 
xylene, p-tert-butylphenof, o-, m- orp-nonylphenol, p-chlorophenol or p-iphenylphenol, or 
from a compound containing more than one phenolic group, typioatiy resorcinol, bis(4-hyd- 
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roxyphenyl)methane or g,2-bl8(4-hycjroxyphenyl)propane; as wall as suitable mixtures of the 
citad materiafs. 

Particularly preferned high molecular weight organic materials, In particular for the 
preparation of a paint system, printing Ink or Ink, are e-g, cellulose ethers and cellulose 
esters, such as ethylcellulose, nitrocellulose, celluloss acetate and cellulose butyrate. natural 
resins or synthetic resfns (polymerisation or condensation resins), such as aminopl^, In 
parlieularurea/fonnaldehyde resins and melamine/formaldehyde resins, aikyd resins, 
phenolic plastics, polycarbonates, polyoleflns, polystyrene, polyvinyl chloride, polyamldes, 
poiyurethanes, polyesters, ABS, ASA, polyphenylene oxides, rubber, casein, silicone and 
silicone resins as well as their possible mixtures with one another. 

It is also possible to use high molecular weight organio materials In dissolved fomi as film 
fomiers, such as boiled linseed oil, nitrocellulose, alkyd resins, phenoHo resins, melamine/for- 
maldehyde resins and iwa/lbrmaldehyde resins and also acrylic resins. 

The cifsd high molecular weight opganto compounds can be used singly or In mbttures^ e.g. 
as granulates, plastic compounds, melts or In the form of solutions. In partloular Itor the pre- 
paraHon of spinning solutions, paint systems, coaling compositions, inics or printing Inks. 

In a preferred embodiment of this Invention, the novel DPP polymers are used for mass co- 
louring polyvinyl chloride, polyamldes and, In particular, polyoleflns such as polyethylene and 
polypropylene, and for the preparation of paint systems, including powder coatings. Inks, 
printing inKs and paints. 

Examples of preferred binders for paint systems to be mentioned are aikyd/melamlne surface 
coating resins, acryl/mclamin© surface coating resins, cellulose acetate/ cellulose butyrate 
paints and two-component paints based on acrylic resins crossllnkabie with polylsooyanate. 

According to findings so far. the novel DPP polymers can be added to the material to be co- 
loured in any desired amount, depending on the end use requirements. In the case of high 
molecular weight otganio nrjaterials, for example, the novel DDP polymsra can be used in 
amounts in the range from 0.01 to 40, preferably from 0.1 to 20 % by weight, based on the 
total weight of the high molecular weight oiiganlc material, 

The high molecular weight organio materials are normally coloured with the novel ppp poly- 
mers such that said polymers. If desired In the form of masterbatches, are admixed to the 
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high molecular weight organic materials using customary suitable appliances, for example 
extruders, roll mills, mixing or milling apparatus, The material thus treated is then uaqaliy 
brought Into the deslrecf final form by methods known per afei such as calenderins. mouMlrKli 
extn4ding. coating, casting or Injection moulding. 

In a particularly preferred embodiment of this Invention. It Is possible to dissolve DDPs of 
formual IV or V containing photoour^le groups such as aorylate or methaoiylate groups In 
other photocurable monomers, either with or w'thout solvent, In the latter case e.g. by melting 
and dissolving, and then to mix them with corresponding photoinltlators and to coat suitable 
substrates therewith, the coatings being cured, i.e. polymerised, by means of acinic 
radiation, preferably UV radiation. 

In another preferred em{)odiment of this Invention, the novel PPP monomers can be po|y^ 
reacted Ip an extruder together with other monomers, in particular those cuslomanly used for 
the preparation of the above-mentioned polymers (reactive extnislon, in analogy to the pro- 
cess described. Inter alia. In EP-A 337 951). CopoiymerB prepared In this manner usually 
have the same spectrum of use as the blends of novel DPP polyrhers and high molecular 
weli^t organic materials mentioned so far. 

To obtain difleient shades, the novel DPP polymers can be advantageously added in admix-- 
ture with fillers, transparent and opaque white, coloured and/or black pigments and conven- 
tional luster pigments In the desinsd amount. 

TO prepare paint systems, coating compositions, inks and printing inlcs. the corresponding 
high molecular weight organic supstences, such as binders, synthetic resin dispersions and 
the like, and the novel PPP compounds or polymers, are usually dispersed or dissolved, if 
desired together with customary additives, such as fillers, paint auxiliaries, siccatives, 
plastlcisers and/or additional pigments, In a shared solvent or solvent mixture. This may be 
effected by dispersing or dissolving the individual conponenta by themselves or also several 
together and only then bringing ail the components together, or by adding all of them In one 
go. 

For printing appiloatlonsi all conventional Industrial priming methods may be used, such as 
screen printing, rotogravure, bronze printing, flexographic printing and offset printing. 

This Invention accordingly relates In another of Its embodiments to coloured high molecular 
weight organic materials prepared by using the polymers according to this invention, to for- 
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mulatlons of decorative cosmetics, inks, piinting inHs, paint systems, In partjoul^automoQve 
lacquere and photosensitive coatlnas. photo- and eleclrooonducting polymers, fluorescent 
brighteners, photocell aggregates, coloured photoresists and dispersion paints, pre^rably to 
coloured high molecular weight organio matedais and paint systems, particularly preferably 
to automotive paints and photosensitive coatings. 

The polymers and copolymers prepared according to this Invention and based on the novel 
DPP monomers IV or V show excellent migration and fastness characteristics and have high 
transparence and pure hue as compared to the corresponding polymers of the state of the 
art. 

The fbliowing examples further deacfibe some prsfenisd embodiments of the invention, but 
do not limit the scope of the Invention, In the examples, all parte are by weight unless 
otherwise Indicated. 

i^xamples 

Sypmplfti; 

2,4 parts of NaH ware added to flie stirred mixture of 8.4 parts of compound: 




(example 30 of EP-A-9491 1) 



and 0.6 parts of tetraethylammonium bromide In 400 parts N^methylpynolidone. The 
suspension vyas stfned for two houre and 13.7 parts of e-ohlorohmanol dissolved in 50 parts 
N-methylpyn'oiidone were added dropwise over 30 minutes. The suspension was heated to 
80'-85''C and stirred at that temperature over 16 hours. The reaction mixture was cooled to 
roam temperature and diluted with 400 parts of water. The- homogeneous euspension was 
stirred during 1 hour and then filtered. The filter cake was washed with water and dried at 60" 
in vacuum. 10.8 parts of compound: 
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were obtained. 

exapftpte ^: 

2A parts of NaH were eUdad to the stlrracf mixture of 9,6 parts of compound: 




and 0,6 parts of tetraethylanimonJuni bromide In 400 parts N-metfiylpyrrolldons. The 
suspension was stin'ed for two hours and 16 parts of l^bromododecane dissolved in 50 parts 
N'methylpyrrolldone were added dfopwise over 30 minutes. The suspension was heated to 
80-85''C and stirred at that temperature over 15 hours. The reaction mixture was cooled to 
room temperature and diluted with 400 parts of water. The homogeneous suspension was 
stirred during 1 hour and then filtered. The filter oake was washed with water and dried at 60* 
In vacuum. 1 1 .6 parts of compound: 
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were olbtained. 



Using a similar procedure following products were olitalnBd: 



Example 3: 




(The starting ma^rial was obtained according to example 2 of WOg9/54S32) 



Example 4: 



HOCHaOiV'H! 




SObNHCHiCHaOH 



Example g; 




8,7 parts of compound > obtained ]n exannpte 1, 6.3 parts of methaoryljc chloride, 0.5 parts 
pyridine, and 0.2 parts jtfiiodlpiienylamine were dissolved in 300 parts dichloromethane and 
stined at room tempsr4tMre during 6 hours. The reaction mixture was filtered and the filter 
cal<e was washed with 500 parts of dichionsmethane and dried. 8.5 parts of compound: 




were obtained. 

Bcample 8 YPraparationlof a Oolor Filter devJceJLCDlL; 

2,78 g of the compositioh of example 5, 0.12 g of Soleperse® 22000 (Avecia), 0.S8 g of 
Solsperse® 24000 (Avecia), 13.33 g of methoxy propyl acetate (RER SOOtm. Otin Corp.) and 
4.77 g of a 40% solution of an aorylate polymer In methoxy propyl acetate are added, diluted 
with 16.80 g of methoxyi propyl acetate, then spirw:oated on borosiljcate glass plates 
(Corning 1 737) at 1000 ipm. The coated glass piatss ar© dried for 2 minutes at 1 00"C, then 
for 5 minutes at 200°c on a hot plate to obtain a uniform red film of thicl<ness 0.4-o.S |*m and 
excellent transparency and pure hue. Substantially, no sizeable crystals are observed under 
the optical microscope. 
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In a manner similar to esicample 1 the following compounds can be obtained; 
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In a manner similar to e)i:amp|e 2 tha 
following compOMnds cap ba obtained: 
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In a manner similar to ocampie 8 the following cornpotinds oan be obtajnegl: 
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In a manner similar to eJeample 4 the following oompouncfs can be obtained: 
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Claims 



A colour filter comprising a transparent substrate and a layer comprising from 1 to 7fi% 
by weight, preferably from 6 to 60% by weight, with particular preference from 25 to 
40% by weight, based on the overall weight of the layer, of a dlketopyrrolopynttre of the 
general fonnuia (I) dispersed in a high molecular mass organic material: 




wherein A and B Independently of one another are a group of the formula 




or 



Ra and R4 independently of ope another are hydrogen, halogen, Ct-CiBa|ky|. 
CrCiflalkoxy, -NRibRi?. -CONHRie. -COOR19. -SQaNH-Rao, 
CrCiaalKoxyoarbonyl, Ci-CtpalMaminooarbonyl, -CN. -NO2, ttifluoromethyl, 
Cs-C7oycloalkyl, 



•C=N-(Ci-CiBallcyl), -c^N— ^^^Pg , imidazoly), pyrazolyi. triazolyl, 

plperazlnyl, pyrrolyl. oxazolyl, benzoxazoiyl. benzothiazojyl. benzfmidazoiyi, 
morpholinyl, piperldlnyl orpymJiidlnyl. 

Q is ^CHa-. '•CH(CH8)-, -qCHaV. -CH=5N-. -N«N-, -0-. -S-, -SO. -SOr, 
-CONH-or-NRa-, 
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Rg and Re indepPOently of one another are hydrogen, halogefl^-Caalkyl, 
Ci-CiealKoxyor-CN, 

Rr and Ra independently of one another are hydrogen, halogen or Ci-<C6all<yl 
and Re Is hydrogen or Ci-Caallyl, 

Ri and Re are independently Of eaoh other Ci-CiBalkyIi Ci-Cisalkyl, which Is 
intenupted one or more times hy O or s, PB-Oiaafy'. Cr-Ciaarallc/I. or a group 
of the fonnula -C(0)ORip, wherein Rio Is 0,"Ctaalkyli Cg-CmcycloalKyl, Ce- 
Cizaryl. or Cr'-Cisaralkyl, or 
a group of the formula 

-XirXa (II). wherein 

Xsi Is an aikylene, arylene, aralKylene or cycloalKylene spacer containing opttonaily one 
or more groups -0-, -S-, -NRi^r, -co-, -CONH", -CONRia-. or -COO- as llnWng bridge, 
Xs Is OH, NH», -C(R,i)=CH2. -00(OH3(Ria)«CHa, -CCO^CCRiaJsCHa Cs- 



-0C(O)-N-?CrN-C(O)^XB-0-C(O)-C(Rta)s<5H2! wherein 
Rii Is hydrogen, or Gi-C4alkyl« or halogen, 
R» is hydrogen, Ci-C^allQrl. or halogen, 
Rials hydrogen. Cf04alKyl, or Ca^Ciaaryl. 

Ri4 and Ri9 are independently of each other hydrogen. Ci-Cealkyii or Cs-Cisaryl. 

Ri«. Ri7. Rie and R20 are Independently of each other hydrogen. Oi-Ciaaikyli Ce-Cigajy|. 

or Cz-CiaaralKyl' 

RiglsCi-Ciflalkyl. Cs-Ciaaryl, orCy-daaryl, and 

X4 and Xs are independently of eac^ other an aikylene, arytene, aralKylene or 
cycioalkytene spacer, 

Rs, H4. Rfi, Re, R7, and Ra can also be a gnsup of formula 



Xi |s -0-, -S-, -NH', -CONH-. -C0O-. -SOa-NH-. or -SOirO-, and 
Xg and Xa are as defined above, 

with the proviso that at least one, preferably two, of me groups of the formula (11) or (III) 
Is present per molecule. 

A colour filter according to daim 1. wherein the pigment has the general fbnrtula 
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wherein Ri and ara independently of each other a group of the formula 

-Xa-Xa (II). wherein 

Xs is an alkylene, arytene, arall<ylene or c^doalkyiene spacer containing optionally a 
group -0-, -S-, -NRi4-, -CO-, -CONH-, -CONRib-. or -COO- as linking bridge, 
X3 Is -OH, -NHg, -C(Rii)=CHg, -OC(0)hC(Ri«)=CH2. 'C(0)-C(Ri2)=CHg, or 
-0C(0hN-X4-N'C(0)-O-XB-0-C(O)-C(Ri2)=CHjs ; Wherein 
R11 is hydrogen, or methyl, 
Ris is hydrogen, or methyl, 

Ri4 and R16 are independently of each other hydrogen, Oi-CealkyI, or C6-Ci2aryl, and X4 
and Xs are as defined in claim 1 . 

Ra and R4 Independently of on© another are hydrogen, halogen, Ci-Ciaalkyl, 
Ci-Ciaalkoxy. -NRisRir. -CONHRia, -COOR,8, -SOaNH-Rso, Ci-Ciealkojcycarbonyl, 
Ci^iaa)ky|aminocarbonyl, "CNi -NOa, tnftuoromathyl. c^-OToycloalkyl, wherein Rte, Rirr 
Rie. Ri9 and are as deflned in datm 1 . 

A colour filter according to claim 1 , wherein the pigment has the genered fomiula 




in which Rei and-Ra^ are independently of one another hydrogen. C^-OiaalKyl, Ci- 
Ciaalkyl which is lntermpted one or more tlmas by O or S, CrCisai^lKyi or a group of 
thefbntmia 

— Ho-Rb • 
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In which Rs Is 



isalkylr 



Raa and Ha Independently of one another are a group of formufa 

-X1-X2-X3, wherein 
Xi ie -0-, -S-, -NH-, -CONH-, -C0O-, -SO2-NH-. or -SOa-O-, 
Xs Is an alkylenei aiylene, aralkylene or cycloalKylene spacer containing optionally one 
or more groups -0-, -S-, -NRh-. -CO-, -CONH-, -CONR15-. or -COO- as linking bridge. 
X3 is -OH, -NHa, -C(Rii)=CH?, -0C(Q)-C(R,a)«CH2. -C(0)<;(Ria)=CH8, or 
-0C(O).N-X4-N.G(O).O-Xs-O-C(O)-C(Rta)=^Ha J Wherein 
R11 Is hydrogen, or methyl, 
R18 ia hydrogen, or methyl, 

R14 and Ri5 are independently of each other hydrogen, CrCaalkyl. or Cs-Ciaaryl, and X4 
and X5 are as defined in claim 1 . 

A diketopyrrolopyrrole of the general formula 



wherein Ri and ^ are independently of each other a group of the formula 

-Xij-Xs (II), wherein 

Xz {a an all^ene, arylene, aralkylene or cyoioallcylene spacer containing optionally one 
or more groups -0-, -S-, -NRh-, 'CO-, -CONH-. "CONRif', or -COO- as linking bridge, 
Xs is OH, I^Ha, -e(Rii)=CHg, -OC(0)-C{Ria)s!CHa, -C(O)-C(Ri2)=50Ha. or 
-OC{0).N-X4-N-G(0)-0-Xs-0-C(0)-C(Ri2)i=CHa| wherein 
R11 is hydrogen, or methyl, 
R12 Is hydrogen, or methyl, 

Rt4 and R^g are independently of each other hydrogen, CrCealkyl, or Ce-Ciaaryl, and X4 
and Xs are as defined In claim 1, 

R3 and R4 independently of one another are C,-Ciaa!|<yl. Ci-Ciealkoxy, -NR,6Ri7, 
-CONHR1B, C00Ri9. -SOaNH-Rao, CrCiaalkoxycarbonyl, CrCtoajkylaminocarbonyi, 
wherein Ria, Ri?. Ria. Rieand Rgoare o,-CiaalkyK 




(IV). 



A diketopyrrolopyrrole according to dajm 4. wherein Ri and Re are independently of 
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each other a raSlcal of the formula 

^X2-Xa, wherein 

Xi is Ci-CisalMene and 

Xa is -NHa, -OH, -CHsCHe, -C(CH3)=CHa, •'CO-OH=CHa. -0O-.C(CHa)sCHB,-CO- 
CH=CHa or •COtC(CH3)=CH8. 

A diketopyrrolopyrrole according to claim 4 or 6, wherein Ra and R4 are Independently 
of each other CinC,aalkylmercapto, Ci-CiBalkoxy, or -NRibBit. wherein one of the 
groups Rib and Is hydrogen and the other is Ci-c^Ballcyi or both groupa R^b and R17 
are independently of each other CrCiBalkyl* 

A dlketopyrroiopyrroie of the general fonnula 



in which Rgi and Rza are independently of one another hydrogen, Ci-Ctaalkyl, Ci- 
Cisaikyi which ie Intetrupted ope or more times by 0 or S. Cr-Ciaaralkyl or a group of 
the formula 



m whic^ Rs Is Ci'-CisalkyI, 

RsB and Rz^ independently of one anoHier are a group of formula 

-Xi-Xe-Xa. wherein 
Xi is -0-. -S-. -NM-. -CONH-, -COO, -SO2-NH-. or 'SOa-O-,. 
Xs is an ail<yiene. arylene, arall^lene or cycloaikylene spacer containing optionally one 
or more groups -0-, -s-, -NPh-. -CO-, -CONH-, -CONR,s-. or -COO- as linking tJridge, 
Xa is -OH, -NHa. -C(Rii)i=CHa, -0C(0)-C(R,2)-CHg, -C(0)-C(Ri2)«0Ha, or 
-OC(0)-N-X4-N-C(0)-0-Xs-0-C(0)-C(Ria)aCHa ; Wherein 
B11 is hydrogen, or methyl, 
R12 Is hydrogen, or methyl, 

Ri4 and Ris are tndependently of each other hydrogen, Ci-Cflalkyi, or Ca-Ciaaryl, Ci- 
C4a!kyl, orCe-Ciaaryl, and 




(V), 



X4 and Xs are ^Rsencfently of each other an an alkylene, aj^fe. arafkylene or 
cycloa||<yIene spacer. 

A cjiketopyrrolopynnole according to clafm 7, wherein B^a and R«4 Indepencfently of one 
another 9re a group of formula 

-Xt-)VXa, wherein 

Xt ls-S-,-SOaNW-or-NH-, 

Xa Is a Ci-CiaalKylene group, and 

Xa Is -OH, -NHa, -CH^Hz. -C(CH3)==0Ha, "CO-CHsCHa -CO-C(CH3)5*CHa. 
■OO-CH^sCHa or -CaC(0Ha)=CH2. 

A dllotopyrrolopyrrofe according to claim 7 or 8, wherein Rai and Raa independently of 
one another are hydrogen, or CrCi^ailqrl. 

A polymer, ohtaihatile by potyreacting a mixture consisting of 

(A) front 0^ to 20, preferably from 1 to 10 % by weight, based on the sum of the 
components (A) and (B), of a dlfwtopynolopyrroie iV or V, and 

(B) from 99.S to 80, preferably from 99 to 90 % by weight, based op the sum of the 
components (A) and (B), of a monomer which is copolymerisabie with the 
ditotopyrroiopyntties IV and V, 

the sums of (A) and (B) making mp loo % by weight, 
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Abstract 



The present Invention i^lates to the use of polymerieable djkfetopymolopyrroles in colour 
filters, which oan themselves be used fbr example in el^ctrooptjcal systems such as TV 
6 screens, liquid crystal displays, charge coupled devices, plasma displays or 
electrolumrnescent displays and ttie like. 

In contrast to conventional pigments the polymerisable diKetopyn-olopyrrolea do not tend to 
aggregate and, hence, show very good dlspersibility. Color filters prepared by using the 
10 polymerisable diketopyrrolopyrroles have high transparence and pure hue. in addition, they 
facilitate adjustment of color points and enable a large choice of shades. 
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